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effectiveness of sending short message service (SMS)
reminders to the mobile phones of patients scheduled for
an outpatient appointment on nonattendance rate.
Methods: A randomized controlled trial was conducted at
three outpatient clinics (General Medicine (GM), Neurol-
ogy (Neuro), Obstetrics and Gynecology (OB/GYN).
Eligible patients were randomly allocated to either receive
SMS reminder message of their outpatient appointment
(intervention group) or receive no reminder (control group).
The electronic database of the hospital was used to collect
patient appointment information, mobile phone number,
type of clinic and other patient characteristics. The primary
outcome measure was nonattendance rate. Chi-square test
and multivariate logistic regression were used to compare
nonattendance rate between the two groups.
Results: A total of 1499 patients were entered in the two
arms of the study between April 2011 and June 2011. These
were divided as follows (GM= 502, Neuro = 297, and
OB/GYN= 700). The nonattendance rate was signiﬁcantly
lower in the reminder groups compared to the non-
reminder groups in the GM and Neuro clinics (26.3% vs.
39.8% and 29.3% vs. 43.9%, respectively P 6 0.02). There
was no signiﬁcant difference in the nonattendance between
the reminder and non-reminder groups in OB/GYN clinic
(26.6% vs. 27.9%, P= 0.36).
Conclusion: SMS text message reminders are effective in
reducing the nonattendance rate in outpatient clinics
though may not be as effective in all specialities.
Keywords: Nonattendance; Outpatient clinic appointment;
Randomized control trial; Saudi Arabia; Text messaging
 2014 Taibah University. Production and hosting by Elsevier
Ltd. All rights reserved.
Introduction
Nonattendance at hospital outpatient clinics is a common
problem that has been reported to range from 5.4% to
50.2%.1–3 Nonattendance has a negative impact on the efﬁ
ciency and effectiveness of delivery of outpatient care. Addi
tionally it may result in poorer outcome and increased
morbidity as a result of delayed diagnosis and non-continuit
of care for both the non-attenders and other patients who
could not get an appointment.4–6
Several studies mentioned different causes for nonatten
dance such as transportation difﬁculty, mix up in date and
time of the appointment, or sense of improvement.7,8 On
important cause was found to be patients forgetting thei
appointment.9 It is therefore expected that reminders of th
outpatient appointment could signiﬁcantly increase the atten
dance rate.10 Various methods of patient reminders hav
been studied; posted letters, automated phone calls, and per
sonalized phone calls.4,11–14 Most of these studies hav
shown a signiﬁcant reduction in nonattendance rate
regardless of the setting or method used, but they were labo
intensive.11–13,15
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Short messaging service (SMS), a rapidly spreading tech-
nology in both developed and developing countries has the po-
tential to reach a large number of individuals at a relatively
low cost.16 Several studies have shown that the use of SMS
appointment reminders was effective in reducing outpatient
nonattendance and more cost-effective than other phone re-
minder methods.7,17–19 SMS text messaging has many charac-
teristics that make it particularly suitable in Saudi Arabia.
Mobile phones are widely used across different ages and social
groups and are probably the most widely used method of com-
munication.20 SMS texting is highest among the younger age,
who are known to have the highest nonattendance rates for
medical appointments.21 Mobile phones are also personal,
which enhances privacy and increases the ability to reach the
intended person directly and in short time.
Although there is an abundance of studies that examined the
effectiveness of SMS reminders to improve patients’ attendance
in outpatient clinics,most of these studies are observational stud-
ies and few are randomized controlled trials (RCT). In Saudi
Arabia there is only one historical cohort study, we know of, that
reported on the effectiveness of SMS reminder system on atten-
dance rate in outpatient clinics of a Saudi hospital.22 However,
this study was limited by its design as an observational study.
Therefore we conducted this RCT to determine the effectiveness
of appointment reminders sent as short text message (SMS) to
patients’ mobile phones to reduce nonattendance rate at an out-
patient clinic in a teaching hospital in Saudi Arabia. Using a con-
venient method such as SMS to reduce nonattendance, could be
of great beneﬁt in reducing the cost and other related drawbacks
to the healthcare system from missed appointment in an already
overcrowded hospital outpatient clinics.
Materials and Methods
Design and setting
This randomized control trial was conducted in the outpatient
clinic at the King Fahad teaching hospital during the period
from April 5, 2011 to June 4, 2011. Outpatient clinics of Gen-
eral Medicine (GM), Neurology (Neuro), and Obstetrics &
Gynecology (OB/GYN) were included in this study. These
clinics were selected because they were known to have the high-
est patient volume in the hospital. The services provided in
outpatient clinics are free of charge.
Intervention
All patients whose mobile numbers were documented in the
hospital electronic database and were due to attend an
appointment during the following week to one of the selected
clinics were eligible to be included in the study. Because the
SMS reminder messages will be sent in Arabic, non-Arabic
speaking patients were excluded from the study because they
represented a small percentage of the clinic use (10%) and
it was known anecdotally that they tended not to miss their
appointments. Each week a list of patients with appointment
in each of the three clinics for the following week was retrieved
from the hospital’s electronic database. For each clinic a ran-
dom sample of patients was selected from the list of each day
of the week. Using computer generated random number, these
patient appointments were then randomly allocated to either
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Figure 1: SMS messages sent manually to patients 48 h before the appointment.
Effectiveness of text message reminders on nonattendance of outpatient clinic appointments 25eceive a reminder text message (intervention group) or to not
eceive such a reminder (control group). This process contin-
ed over the study period until the required sample size was
ollected. A standard text message reminder (Figure 1) was
ent manually to the intervention group 48 h before the
ppointment using one of the phone service providers in Saudi
rabia. At the end of the study, we conducted a telephone
urvey of a random sample of participants in the intervention
roup regarding their perception toward the SMS reminder.
ther data collected from the electronic database included: pa-
ient age, sex, nationality, clinic specialty, type of visit (ﬁrst
ontact/had previous contact) and whether the patient at-
ended the scheduled appointment (Yes/No). The sequence
f the randomization was concealed from the IT individual
ho provided the appointment list. The statistician was also
linded to the patient group. This study was approved by
he institutional review board of the hospital. Patient approval
as not thought of because patients provided their phone
umber at registration with the understanding that the hospi-
al may use the number as a contact source to the patient.
ample size
o have a power of 99% and alpha of 5%, 250 per group were
equired from the General Medicine clinic to be able to detect
5% reduction in nonattendance due to SMS reminder. Given
he lower percentage of patients attending OB/GYN clinic who
iss their appointment among the control patients, 350 pa-
ients were required per group to detect a reduction of 15%
n the nonattendance rate keeping the power at 99% and alpha
t 5%. Because of budgetary and time limit, only 99 patients
rom the Neurology clinic were expected to be included in
he intervention group. To keep the power at 80% and alpha
t 5%, 198 patients were required to be included in the control
roup. Expecting a satisfaction level of 70%, 230 patients were
equired to estimate 95% CI for the satisfaction level with
MS reminders of 0.70 ± 0.05.
Statistical analysis
The statistical analysis was performed using Stata 11 (Stata
Corp., College Station, TX, USA). Analysis was conducted
based on intention to treat. Patients were considered non-
attenders if their visit outcome was registered in the electronic
database as ‘‘no-show”. To compare the baseline characteris-
tics of patients randomized to receive the reminder SMS or
not to receive the reminder, Chi-Square was used for categor-
ical variables and t-test was used for continuous variables. The
nonattendance rate in the SMS reminded group was compared
with those in the non-reminded group using Chi-Square test.
For better control of confounding factors, three multivariate
logistic regression models (one for each clinic type) were con-
ducted with attendance status as the dependent variable
(Yes/No) and SMS reminder (Yes/No) as the main exposure
factor. Other factors controlled for in the model included pa-
tient age, gender, nationality (Saudi/non-Saudi), type of visit
(ﬁrst contact/had previous contact). For the odds ratio calcu-
lation the non SMS reminder group was used as the reference
group. Odds ratio and 95% conﬁdence intervals are presented.
P-value < 0.05 was considered to be statistically signiﬁcant.
The analyses were done separately to each of the 3 clinics.
Results
A ﬂow chart of the study participants in this randomized con-
trolled trial is shown in Figure 2. A total of 2184 eligible pa-
tients with complete information and who had an outpatient
appointment with one of the three targeted clinics during the
study period were randomly allocated as follows: (1) 251 pa-
tients from the GM clinic were allocated to receive a reminder
SMS and a similar number was allocated to the no reminder
group; (2) 350 patients from OB/GYN clinic were allocated
to receive the reminder SMS and a similar number allocated
to not receive such a reminder; (3) 99 patients from the
Neurology clinic were allocated to receive the reminder SMS
and 198 allocated to not receive the SMS reminder. Budget
and time limitation of the study were the reasons that SMS
messages were sent to only 99 patients in the Neurology clinic.
Baseline characteristics of both groups are shown in Ta-
ble 1. Comparison between the intervention and control
groups showed equal distribution of different patient charac-
teristics and there were no statistically signiﬁcant differences
in patient characteristics between groups within each of the
clinic types. Comparisons in the nonattendance rate among
both groups in each clinic, shown in Table 2, reveal that
SMS reminder was effective in reducing the nonattendance
rate in GM clinic (nonattendance of 39.8% vs. 26.3% for con-
trol and intervention groups respectively, P< 0.001) and in
Neurology clinic (nonattendance of 43.9% vs. 29.3% for the
control and intervention groups respectively, P= 0.02). On
the other hand, for the OB/GYN clinic there was no signiﬁcant
difference in the nonattendance rate between the two groups
(nonattendance of 29.7% vs. 26.6% for the control and inter-
vention groups respectively, P= 0.36).
As shown in Table 3, using subgroup multivariate logistic
regression to determine the independent effect of intervention
controlling for residual confounding, patients who received
SMS reminders were less likely to miss their appointment com-
pared to those who did not receive the SMS reminders in the
GM and Neuro clinic (OR 0.56, 95% CI 0.38–0.82 and OR
0.53, 95% CI 0.32–0.90 respectively). On the other hand OB/
GYN patients did not show better attendance due to SMS
reminders (OR 1.00, 95% CI 0.71–1.42).
Table 4 presents patient satisfaction with the SMS reminder
service. Of the 230 patients we called, 189 (82%) answered the
phone. Of these 166 (88%) agreed to continue the interview.
All patients surveyed agreed to keep this service, 77% indi-
cated that it helped them to remember their appointment.
Discussion
Our study demonstrated that sending SMS reminder to pa-
tients’ mobile phone was an effective means of improving
attendance rate at outpatient clinic. We also found that SMS
reminders were not effective in reducing nonattendance rate
in all clinic types to the same degree. For example, in OB/
GYN clinic, patient nonattendance rate was similar irrespec-
tive of receiving or not receiving SMS reminder.
The nonattendance in our control group was higher than
that of other studies; conﬁrming our anecdotal beliefs that
nonattendance is an important problem in our study hospi-
tal.23,24 Interestingly, the nonattendance in the control group
was signiﬁcantly lower in the OB/GYN clinic compared to
other clinics (P< 0.01). It is possible that a large number of
these patients were pregnant women attending for their prena-
tal care and who were keener to keep their appointment.
Table 1: Baseline characteristics of patients according to SMS reminder group for each clinic.
Characteristics General Medicine Neuro OB/GYN
No reminder Reminder No reminder Reminder No reminder Reminder
No. (%)
n= 251
No. (%)
n= 251
No. (%)
n= 198
No. (%)
n= 99
No. (%)
n= 350
No. (%)
n= 350
Nationality
Saudi 222 (88.4) 234 (93.2) 180 (90.9) 88 (88.9) 324 (92.6) 322 (92.0)
Non-Saudi 29 (11.6) 17 (6.8) 18 (9.1) 11 (11.1) 26 (7.4) 28 (8.0)
Sex
Female 146 (58.2) 143 (57.0) 108 (54.5) 51 (51.5) 350 (100) 350 (100)
Male 105 (41.8) 108 (43.0) 90 (45.5) 48 (48.5) – –
Visit type
First contact 23 (9.2) 13 (5.2) 51 (25.8) 33 (33.3) 267 (76.3) 284 (81.1)
Previous contact 228 (90.8) 238 (94.8) 147 (74.2) 66 (66.7) 83 (23.7) 66 (18.9)
Mean age (SD) 53.0 (13.3) 52.0 (15.6) 46.9 (11.8) 45.6 (13.9) 38.23 (10.7) 37.3 (12.1)
SD = standard deviation.
Table 2: Nonattendance comparison between patient who were not sent SMS reminder and those who were sent a reminder during the study
period.
Clinic type SMS reminder (a) Non-SMS reminder (b) Risk diﬀerence* Risk ratio† 95% CI of risk ratio
No. (%) No. (%) ab a/b
General Medicine 66/251 (26.3) 100/251 (39.8) 13.5% 0.66 0.48–0.82
Neurology 29/99 (29.3) 87/198 (43.9) 14.6%§ 0.67 0.47–0.94
OB/GYN 93/350 (26.6) 104/350 (29.7) 3.1%|| 0.90 0.70–1.13
Total 183/700 (26.1) 291/799 (36.4) 10.3%– 0.72 0.62–0.85
* Percentage reduction in nonattendance due to SMS reminders. † Relative reduction in nonattendance due to SMS reminders.
 <0.001.
§ 0.02.
|| 0.36.
– <0.01.
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The overall reduction in our study of 10.3% (from 36.4%
to 26.1%) in nonattendance due to the use of SMS reminders
was more than double of what was found by Altuwaijri et al.22
but was in line with that of other studies.4,7,16,24–26 On the
other hand, after excluding patients from OB/GYN clinic in
our study, reminders reduced nonattendance among those
who received the reminder by 14.5% (from 41.6% to 27.1%)
which was much higher than the rate found in these studies.
For example the study by Downer et al.4 found an overall
reduction rate of 9.2% (from 23.4% to 14.2%). In another
study by da Costa et al.16 the reduction rate was 6.2% (from
25.6 to 19.4%).
In this study, specialty was found to be an important factor
affecting the effectiveness of SMS reminders in reducing non-
attendance for outpatient appointments; a ﬁnding that was
corroborated by others.4,7,27 In the study by Downer et al.
the reduction in nonattendance rates with the use of SMS
reminders ranged from 3% to 27% with surgical departments
having the least effecitiveness.4
Possible reasons for variation between these studies and
ours include difference in settings or the sociocultural differ-
ence between patients. It could also be due to the difference
in the behavior of the patients in our study compared to pa-
tients in these studies. Patients in our study may ﬁnd it easier
to not show up for their appointment because of the absence of
ﬁnancial cost for nonattendance. It is also possible that the
short period of our study did not incorporate the confounding
effect of seasonality.
Appointment reminder is only one use of SMS texting.
High patient satisfaction with the messaging service as indi-
cated in our survey indicates that text messages could be used
for more interaction with patients. Patients could be allowed to
reply to the reminder by texting their approval, cancelation, or
requesting date change.10 If patients are planning not to at-
tend, they could be encouraged to cancel appointments in a
timely manner, empty slots can be ﬁlled with patients on the
waiting list.9 Other potential uses of SMS technology include
patient reminders to take medications, instructions before
tests, as well as sending test results. Given the large number
of non-Arabic speaking expatriates in Saudi Arabia, convert-
ing the language of these text messages to other languages is
also of a major advantage for non-Arabic speaking patients.
Another advantage of SMS technology is that it requires
minimal investment in IT infrastructure. Once the IT software
for sending automated SMS messages is integrated with the
hospital administrative database, the cost of running the ser-
vice increases very little as the number of SMS reminders
increases. Additionally, being an automated service, it does
not require staff training or involvement in the process.7
Figure 2: Study population ﬂow-chart.
Table 3: Odds ratio of nonattendance and 95% CI using
multivariate logistic regression.
Characteristic General Medicine Neurology OB/GYN
SMS reminder 0.56* 0.53* 1.00
(0.38–0.82) (0.32–0.90) (0.71–1.42)
Age 0.89 0.99 1.21
(10 years increase) (0.78–1.02) (0.82–1.21) (1.03–1.42)
Saudi 0.75 1.03 0.33
(0.39–1.43) (0.46–2.31) (0.20–0.53)
First contact 5.19 0.86 1.15
(2.40–11.21) (0.50–1.46) (0.76–1.72)
Male 1.08 1.02 –
(0.73–1.60) (0.64–1.64) –
Numbers in the table are odds ratio and (95% conﬁdence interval);
Reference groups not receiving SMS reminder, non-Saudi, had
previous contact, female.
* P< 0.001
Table 4: Satisfaction results with the SMS reminder service.
Item N= 166 Percent
agree (%)
Had a chance to read the message 163 99
SMS clarity 159 96
Keep the message service 166 100
Messages help patients to remember 128 77
Effectiveness of text message reminders on nonattendance of outpatient clinic appointments 27
Using SMS reminders is not without difﬁculties which need
to be addressed. People tend to frequently change their mobile
phone numbers requiring continuous update. Furthermore,
users of the mobile phone may not be familiar with using it
for reading and sending text messages. This is probably true
for older people or illiterates.
Perception of the SMS message
Overwhelming percentage of the patients who received the
SMS reminder read message and found it to be clear. Addi-
tionally a high percentage of these patients felt that the SMS
helped them remember their appointment. These results are
consistent with other studies.24,28,29 One study reported that
98% of patients with mobile phone were willing to receive rou-
tine mobile phone text message reminders of their outpatient
appointment.28 In another study SMS messaging was found
to be the most preferred method of appointment reminder.30
Our assessment of the effectiveness of SMS text message
reminders has some potential limitations. First, this study
was conducted in a free for service setting, which may have
represented a systematically different group of patients in
terms of nonattendance pattern compared to those settings
with fee for service appointments. Second, information about
patient sociodemographic characteristics such as education, in-
come, and beliefs was not available. Studying these factors
could better explain why patients do not attend their appoint-
ment particularly those receiving the SMS reminder. Third,
phone numbers in the hospital database may be incorrect or
outdated. Other authors have identiﬁed outdated phone num-
bers as a problem for reminder systems.12 Fourth, we are also
not aware of the number of patients who were unfamiliar with
using text messaging and so unable to read the reminder. How-
ever, this limitation potentially underestimates the positive
effectiveness of SMS reminders to reduce nonattendance rate.
Fifth, this study did not include non-Arabic speaking patients.
However, these patients represent small percentage of patients
using the clinic. It is also expected that Non-Arabic speaking
patients will have similar if not better effectiveness of the
SMS reminders. Several studies conducted in other countries
consistently indicated effectiveness of SMS reminders.18,31,32
Finally, our study was conducted only during a 3 month
period, and so did not take account of seasonal and monthly
variation in nonattendance.
Conclusion
The use of SMS reminders for outpatient appointments was
associated with a signiﬁcant reduction in nonattendance rate,
although it varies by clinic speciality. Future studies should
look at the effect of reminders combined with rewards for
attendance or sanctions for nonattendance. Other uses of the
SMS text message or interventions other than appointment
reminders also need to be studied.
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